Glycan-mediated uptake in urothelial primary cells: Perspectives for improved intravesical drug delivery in urinary tract infections.
Urinary tract infections (UTIs) are among the most common bacterial infections. Despite a wide range of therapeutic options, treatment success is compromised by multiresistance and the efficient mechanism of tissue colonization of uropathogenic Escherichia coli (UPEC). In advanced drug delivery systems, a similar, glycan-mediated targeting mechanism may be realized by conjugating the drug to a plant lectin. This may lead to the drug being more efficiently accumulated at the desired site of action, the bacterial reservoirs. In this study, we aimed at elucidating the potential of this biorecognitive approach. Glycan-triggered interaction cascades and uptake processes of several plant lectins with distinct carbohydrate specificities were characterized using single cells and monolayer culture. Due to pronounced cytoadhesive and cytoinvasive properties, wheat germ agglutinin (WGA) emerged as a promising targeter in porcine urothelial primary cells. The lectin-cell interaction proved highly stabile in artificial urine, simulating the conditions in actual application. Colocalisation studies with internalized WGA and lens culinaris agglutinin (LCA) revealed that intracellular accumulation sites were largely identical for GlcNAc- and Mannose-specific lectins. This indicates that WGA-mediated delivery may indeed constitute a potent tool to reach bacteria taken up via a FimH-triggered invasion process. Existing pitfalls in intravesical treatment schedules may soon be overcome.